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ILOWHULQJ VFKHPH WR HVWLPDWH WKH ORFDWLRQ RI PRYLQJ URERW 7KHPRELOH URERW V\VWHP WKDW KDV IXQFWLRQV RI KXPDQ IROORZLQJ DQG
UHWXUQLQJWRWKHVWDUWLQJORFDWLRQDXWRQRPRXVO\ZKLOHDYRLGLQJREVWDFOHVXVLQJ/5)/DVHU5DQJH)LQGHUDQGFDPHUDZDVGHYHORSHG
>@7KHKXPDQGHWHFWLRQPHWKRGWKDWXVHVRQO\DVLQJOHODVHUUDQJHVFDQQHUWRGHWHFWWKHZDLVWRIWKHWDUJHWSHUVRQZDVGHYHORSHG>@




PRELOH URERW FDQ IROORZ WKH ZDONLQJ SHUVRQ LQ WKH QDUURZ VSDFH 7KH HIIHFWLYHQHVV RI RXU V\VWHP LV GHPRQVWUDWHG E\ VHYHUDO
SHUIRUPDQFHWHVWV
+XPDQIROORZLQJPRELOHURERWV\VWHP
:H GHYHORSHG D KXPDQ IROORZLQJ PRELOH URERW V\VWHP XVLQJ ODVHU UDQJH VFDQQHU 7KH RXWOLQH RI WKH KXPDQ IROORZLQJ URERW
V\VWHP LV VKRZQ LQ )LJ 7KLVPRELOH URERW GHWHFWV WKH SRVLWLRQ RI SHUVRQ¶V VKLQV EDVHG RQ WKH GDWD RI ODVHU UDQJH VFDQQHU DQG
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$W ILUVW WKHSRLQWVRI/56GDWD DUHJDWKHUHGXS WKHGRPDLQRI WKH JURXS FOXVWHU LQ FRQVLGHUDWLRQRI WKHGLVWDQFHEHWZHHQ WKH
VFDQQLQJSRLQWV7KH WKUHVKROGGLVWDQFHYDOXHEHWZHHQ WZR VFDQQLQJSRLQWV LV GHWHUPLQHGEDVHGRQ WKHGLVWDQFH IURP WKH/56 WR
VFDQQLQJSRVLWLRQ$VVKRZQLQ)LJWKHFOXVWHUEHFRPHVWKHFLUFXPVFULSWLRQUHFWDQJOHRI/56GDWD7KHFDQGLGDWHRIWKHSHUVRQ¶V
VKLQVKLQFOXVWHULVWKHFOXVWHUZKLFKRYHUODSSHGWKHVHDUFKFLUFOHDUHDRIWKHSHUVRQ¶VVKLQ7KHFHQWHURIWKHVHDUFKFLUFOHLV WKH
FHQWHU SRVLWLRQRI WKH WDUJHW SHUVRQ DQG WKH UDGLXVRI LW LV >FP@ LQ FRQVLGHUDWLRQRI WKHSHUVRQ¶V VWHS7KHPRELOH URERW V\VWHP
IROORZV WKHSHUVRQE\PHDQVRI UHQHZDORI WKHSRVLWLRQRI WKH SHUVRQ¶V VKLQV LQ WKH VHDUFK FLUFOH DUHD7KHSRVLWLRQRI WKH WDUJHW
SHUVRQ LV HVWLPDWHG E\ WKH FHQWHU SRVLWLRQV RI WZR VKLQ¶V FOXVWHUV ZKLFK DUH REWDLQHG DW WKH SUHYLRXV SKDVH:H GHWHUPLQHG WKH











































































WKH FHQWHU SRVLWLRQ RI WKH SHUVRQ 3L LV FDOFXODWHG EDVHG RQ WKH FHQWHU SRVLWLRQV RI ERWK VKLQV 7KH PRELOH URERWPRYHV WR WKH
GLUHFWLRQ RI WKH WDUJHW SHUVRQ7KH JRDO SRVLWLRQRI WKHPRELOH URERW LV GHWHUPLQHG EDVHG RQ WKH SHUVRQ¶V SRVLWLRQ DQG WKH RIIVHW
GLVWDQFH )LJ:H VHW WKH RIIVHW GLVWDQFH >P@ LQ FRQVLGHUDWLRQ RI WKHZLGWK RI WKHPRELOH URERW EHFDXVH WKHPRELOH URERW
GRHVQ¶WFROOLGHZLWKWKHSHUVRQ¶VOHJV7KHWDUJHWVSHHGRIWKHPRELOHURERWLVFDOFXODWHGEDVHGRQWKHWDUJHWGLVWDQFH7GDQGWKHVSHHG
JDLQ.J:HGHWHUPLQH WKHVSHHGJDLQ.J LVEDVHGRQ WKHH[SHULPHQWDO UHVXOWV6LQFHZHDVVXPHWKDWWKHSHUVRQZDONVDWWKH




























































WKUHHPHQDQGRQHZRPDQSDUWLFLSDWHG LQ WKHH[SHULPHQW7KHHDFKVXEMHFWZDV WHVWHG WLPHV LQ WHVW7KHH[DPSOHRI WKH
GHWHFWLRQRIWKHSHUVRQ¶VVKLQLVVKRZQLQ)LJ7KH)LJVKRZVWKHH[DPSOHRIWKHWUDMHFWRULHVRIWKHPRELOHURERWDWWKH




















































WDUJHWSHUVRQEDVHGRQ WKHSRVLWLRQVRIERWKVKLQV7KHVFDQQLQJGDWDRISHUVRQ¶VVKLQVVKRZVWZRSDUDEROD VKDSHVRI WKH FRQYH[
EHORZZKHWKHUWKHSHUVRQFKDQJHVWKHVWDQGLQJSRVLWLRQ:HGHWHUPLQHGWKHFRQGLWLRQVRIWKHVKLQFOXVWHUEDVHGRQWKHJHRPHWULFDO
FKDUDFWHULVWLFVRIWKHSHUVRQ¶VVKLQ7KHPRELOHURERWPRYHVWRWKHGLUHFWLRQRIWKHWDUJHWSHUVRQ7KHSRVLWLRQRIWKHWDUJHWSHUVRQLV
REWDLQHG E\PHDQV RI UHQHZDO RI WKHSRVLWLRQ RI SHUVRQ¶V VKLQV7KH VSHHG RI WKHPRELOH URERW LV FDOFXODWHG EDVHGRQ WKH WDUJHW
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